Molecular characterization and immunological response analysis of a novel transferrin-like, pacifastin heavy chain protein in giant freshwater prawn, Macrobrachium rosenbergii (De Man, 1879).
The full-length cDNA of the pacifastin heavy chain gene from giant freshwater prawn (Macrobrachium rosenbergii, Mr-PHC) was cloned and characterized. The full sequence of the Mr-PHC cDNA was 4331 bp and contained a 119-bp 5'-untranslated region (UTR), a 3990-bp open reading frame (ORF) encoding 1329 amino acid residues and a 222-bp 3' UTR. The Mr-PHC protein predicted by its full ORF, exhibited a unique transferrin-like protein structure containing 4 different lobes that have not been previously identified. Three of the four lobes contained highly conserved of iron/anion binding residues. Expression analyses by conventional RT-PCR demonstrated that Mr-PHC was expressed predominantly during postlarval stage 45 and also in the foregut and gills of the adult prawn. Interestingly, dose response analyses that were quantified using quantitative real-time PCR indicated a significant upregulation of Mr-PHC during postlarval stage 45 in prawn grown at hour 24 after challenging with 10(9) cfu/ml of Aeromonas hydrophila, which is a pathogenic bacterium. Mr-HPC in the adult prawn was significantly upregulated at both hour 12 and day 7 after stimulation with A. hydrophila (P < 0.05 and P < 0.01, respectively). Additionally, a delayed induction response of the Mr-PHC gene was observed at 14 days when the experimental adult prawns were fed with β-glucan-supplemented feed. Based on results of this study, the transferrin-like protein encoded by the pacifastin heavy chain gene may exist in all decapod crustaceans. Even though the function as an iron transporter is not proven, immune response studies are clearly indicated that PHC is critically involved in the immune system in these animals.